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OVERVIEW RESULTS CONCLUSIONS
. A micro scale hydrophilic interaction chromatography — T . HILIC pElution Plate in Waters MassPREP Glycoanalysis
(HILIC) SPE method has been developed to — as 1. High pH elution buffer elutes acidic Glycan (A2F) 2. Fractionation of neutral and acidic glycan Kit removes salts and detergents from glycans released
' ' “li 2o " 200 pL of Milli-Q Water poF i, ' ' '
iractlor;ate algd_ enrich N-linked glycans released o u Q A) T R - A) (Maltoheptaose + Ny Control (wfo desalting) o fromt glycéoprote:ns. enzymatically prior to mass
rom glycoproteins. & & m—: o spectrometry analysis
. Low and high pH stepped fractionations enable to Condition / . The low and high pH stepped elutions can effectively
isolate the Sia|y|ated glycansl therefore, S|mp||fy|ng Watlers_ l\lg_aSSPREP_TM G|ygg 200 pL of 90% Acetonitrile - b v e (AZAIHNa) fractionate neutral and acidic glycans (SiaIYIated), since
the identification and structural characterization of Y o oans 2 2 L. S L R e e A e 1.Neutral glycans retain on HILIC SPE due to
these glycans using MALDI MS analysis. RapiGest SP™. and DHB. T e I S A e B) (Maltoheptaose + Nay* Lo o hydrophilic interaction
. 2.Acidic glycans retain on HILIC SPE due to both
80-90% Acetonitrile . : .
INTRODUCTION The final volume: 100 to 750 pL hydrophilic interaction and weak anion exchange
Characterization of oligosaccharides from glycoproteins is UL mechanism
challenging due to their structural heterogeneity and low L oad D e e S L B ———————— S — e — —
abundance. Glycans released from glycoproteins contain | O = e RO LS AT NG ATE b iEc) High pH Fraction o ww .« The fractionation of glycans simplifies glycan samples
both neutral and acidic glycans. Extensive fragmentation Constituted Sample poll kL and the sialylated glycan assignment
of sialylated glycans (loss of sialic acids) occurs with - NeuAc
MALDI and multiple peaks are generally observed as a M
result of the fragmentation. Since the desialylated Wash it L M N B TN L 1
. - . Ll bbbl N I\ A . N I
fragment ions can have the same mass as the 200 uL of 90% Acetonitrile e Leee L 2000 2t a0 240 2508 " 1100 1300 1500 1700 1900 2100 2300 2500 2700 2900
corresponding native neutral glycans, this complicates v -
glycan assignment. _ LY : _ Ftrake. MAIDITCRYMoRer miredlglyeans Ba) Controll of ferirat noutral 4. MS/MS structure characterization of AGP glycans
Elute 1 Figure 1. MALDI-TOF MS negative ion analysis of 25 ng of sialylated .. P et
HILIC SPE was used for the removal of salts and : _ : : ; . : lycan (Maltoheptaose) and acidic glycan (A2F) on MALDI TOF MS positive after the neuraminidase treatment
Fraction Contains 25-50 L 0.1% F ' AZF. A) AZF Control ' lyzed directly without desalt S 5 o g
ili - K .1% Formic Acid e 2D O g L St o oy g ion mode. Extensive fragmentation of A2F ions were observed. B) Low pH
detergents from hyd I‘OphI|IC analytes such as Neutral Glycan in 20% Acetonitrile (pH 3) B) Low pH elution contained no A2F in 0.1% formic acid. HILIC pElution uti y s s T o h | h- ) P ToF WSS 21749210+
0|igosaccharides In addition, we deve|0ped a method for SPE was used to desalt A2F. C) High pH elution contained A2F in 10 mM LT LI MAL_DI_TOF e UL e 1 B IN L SEBETIEgES e =
PE froct: - . ¢ ’ o » thel ditv. Th ammonium citrate. The acidic glycan was well enriched isolated in the first fractionation. C) High pH elution on MALDI-TOF negative
Factionation Oor glycans based on elr acidaity. e ' : ion mode shown that the A2F was isolated in the second elution.
fractionation is performed using two elution steps Fraction Conta% Elute 2 _ PO =
: . ;1 : Acidic Glycan 25 - 50 pL of 20 mM Ammonium ) i
(Scheme 1). The first elution uses an acidic SOIUt'O'? and Citrate in 20% Acetonitrile (pH 7) 3. Mixed glycans released from glycoprotein, RNase B and al-Acid Glycoprotein (AGP) _-oal Gletec
neutral g|ycanS are released from the SPE eXCIUS|Ve|y; MALDI-TOF MS in both positive and negative ion modes of mixed glycans. RNase B contains neutral glycans while AGP contains only sialylated glycans. B 2 b g°
the secon_d_elutlon IS a pH neUtra! SOIU_tIQn which elutes Scheme 1. A 96 well micro scale HILIC SPE plate operated via a vacuum LD + LD - -[icNAc - GloNA o Fuc
the remaining glycans that contain acidic glycans only. manifold was used to extract and fractionate neutral and acidic glycans. b bk MM i h MM x{ l Lk Ll l
The fractionated g|ycanS are analyzed Separately, which ks por2 W PR S L e ey o LN i AT

reduces the complexity of the sample, allows an easier
assignment of sialylated glycans.
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The glycans identified in the

low pH elution were all
RNase B glycans released ﬁ
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MALDI MS Low pH Fraction

TOF MS LD+
6.13e3

(Hex)g-(HexNAc)o

from 1.0 pg protein, no AGP LR
glycans were observed in the GlaNAc
low pH fraction.

. MALDI Matrix: MassPREP™ DHB (20 mg/ml in 100%
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. . Waters MALDI micro MX™ , MALDI QTof Ultima™
Deglycosylation

(Hex)g-(HexNAc),

Glycoproteins, RNase B, and al-acid glycoprotein
(Sigma) were solubilized in 0.1% surfactant, RapiGest™
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F (Waters). DTT w he solution final . . i
cs:on((:enattrztisgn of 10|'Ta1§/| algl(ej%ﬁl‘etohéafinso Ll{.:l(e) S;cl)'nale aat » HILIC SPE extracted Sample was mixed with MALDI 0 25 T g e R L B e I I B B e R s R L R R R
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100°C for 5 minutes. The brotein samg le was bul:i):fered matrix in 1:1 ratio directly on the target and dried at High pH Fraction Ih: h?gxr/]cellon: e:ﬁJet?(;[rlwI?/:/jereroam e ST IE S 5L g IE 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400
usina eaual volume .of 100p mM NH HEO PNGase F ambient temperature. The glycans spotted on the Iseizlggzti(rjomAGZPo ﬁgcspostei:g BT aa R Vst : 4 4
ng <4 : 4 3 MALDI target were released from 10 to 100 pmol of only trace amount of RNase B & et B R el B el : .
(Sigma) was used to remove N-linked glycans. roteins ICaRS (1AEIEH ithes, bieTe > £ g 3 £ ¢ & % ¢ ¢ Figure 4. Desialylated AGP glycans on MALDI-QTof MS/MS fragmentation.
P observed. < BT Z Py < % ° 3 £ The fragment ion peak list and their intensity were submitted to Glycosuite
. g gg E j;: § ¢ database (Proteome Systems) for structural identification. The structure
The released glycans were desalted using Waters 96 well . MS/MS fragmentation Was performed on the AGP ¥ 2 & .. < with the highest score was proposed for the likely structure and showed in

%
B ‘L‘l e s S S SSU T IV TR S YY SRS « the bottom spectrum. lons labeled with a solid green circle were partially

glycans after neuraminidase treatment 1100 1300 1500 1700 1900 2100 2300 2500 2700 2900 1000 1400 1600 2000 2400 2800 3200 3600 desialylated ions. The top MS/MS spectrum is shown as an example. lons
generated from glycosidic bond cleavages are labeled.

MassPREP™ HILIC pElution plate.
Sialic acids from AGP glycans were removed by using
neuraminidase (sigma). m/z m/z
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